STEERING LOCK DEVICE 



Cross-Reference to Related Application 
This application claims priority under 35 USC 119 from Japanese patent application, 

No. 2003-110154, the disclosure of which is incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a steering lock device which is applied to a vehicle 
such as an automobile or the like. 
Description of the Related Art 

Vehicles such as automobiles and the like are equipped with, as an antitheft device, 
a so-called steering lock device which is mounted to, for example, the steering column of 
the vehicle. 

In a conventional steering lock device, for example, a key rotor of a key cylinder, 
and a lock bar which locks the steering shaft, are structured so as to be mechanically 
interlocked via a gear or the like. The key cylinder, the lock bar, the gear, and the like are 
disposed coaxially in a direction intersecting the axial direction of the steering column. 
Therefore, the steering lock device itself projects out greatly from the steering column, and 
a problem arises in that there are many constraints on the design of the outer shape of the 
column cover which covers the periphery of the steering column. 

On the other hand, there is also a steering lock device of a type in which the key 
cylinder and the lock bar are disposed parallel (see, for example, Japanese Patent 
Application Laid-Open (JP-A) No. 2000-211479). However, in the steering lock device 
disclosed in this JP-A No. 2000-211479, the key cylinder is disposed further toward the 



. 1 ' «r 

side opposite the steering column than the proximal end portion of the lock bar. Therefore, 
the amount by which the steering lock device projects out from the steering column on the 
whole is large, and a problem arises in that there are many constraints on the design of the 
outer shape of the column cover. 

SUMMARY OF THE INVENTION 

The present invention has been made in view of the aforementioned circumstances 
and provides a steering lock device which, by keeping the amount by which the steering 
lock device projects out from a steering column small, increases the degrees of freedom in 
designing the outer shape of a column cover. 

In order to achieve this, in a first aspect of the present invention, a steering lock 
device comprises: a key cylinder which has a key rotor rotated by a key, and which is 
accommodated within a lock body mounted to a steering column of a vehicle; and a lock 
bar accommodated within the lock body, and moved, by rotation of the key rotor, between 
a locking position at which the lock bar locks a steering shaft, and an unlocking position at 
which the lock bar cancels the locking, wherein the lock bar is offset parallel to a central 
axis of the key cylinder, and is disposed at a key cylinder side along the central axis of the 
key cylinder. 

In the steering lock device of the present aspect, the key cylinder is accommodated 
within the lock body which is mounted to the steering column of the vehicle. The lock bar, 
which is moved by rotation of the key rotor of the key cylinder between the locking 
position at which the lock bar locks the steering shaft and the unlocking position at which 
the lock bar cancels the locking, is offset parallel to the central axis of the key cylinder. 
Further, the lock bar is disposed at the key cylinder side (adjacent to the key cylinder) 
along the central axis of the key cylinder. 
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Accordingly, in accordance with the steering lock device of the present aspect, the 
amount of projection thereof from the steering column can be kept small, as compared with 
a conventional steering lock device in which the key cylinder and the lock bar are disposed 
in a coaxial state in a direction intersecting the axial direction of the steering column. The 
degrees of freedom in designing the outer shape of the column cover are thereby increased. 

Further, in accordance with the steering lock device of the present aspect, the space 
in the vicinity of the steering column mounting position, which space cannot be effectively 
utilized in the conventional steering lock device, can be utilized effectively without waste. 
In this way, the structural members of the steering lock device do not project into the space 
within the vehicle compartment and do not encroach unnecessarily on the space within the 
vehicle compartment, and the degrees of freedom in arranging the structural members are 
increased. 

In this way, in accordance with the steering lock device based on the present aspect, 
the degrees of freedom in the design of the outer shape of the column cover are increased 
by keeping the amount of projection of the steering lock device from the steering column 
small. 

In a second aspect of the present invention, a gear, which rotates integrally with the 
key rotor, is directly supported at the lock body. 

In the steering lock device of the present aspect, the gear, which rotates integrally 
with the key rotor and moves the lock bar, is supported directly at the lock body. 
Accordingly, a member (a holder) which is needed in order to support the gear at the lock 
body in the conventional steering lock device can be done away with. Accordingly, the 
number of parts is reduced, and the cost is reduced. 

In a third aspect of the present invention, an ignition switch, which is operated by 
the gear which rotates integrally with the key rotor, is provided at a side of the key cylinder 



which side is opposite the lock bar along a vehicle longitudinal direction. 

In accordance with the steering lock device of the present aspect, the ignition 
switch, which is operated by the gear which rotates integrally with the key rotor, is 
provided at a side of the key cylinder which side is opposite the lock bar along the vehicle 
longitudinal direction. Namely, the ignition switch, the key cylinder, and the lock bar are 
disposed adjacent along the longitudinal direction of the vehicle. 

Namely, the respective structural members of the steering lock device can be 
disposed efficiently in the space in the vicinity of the steering column mounting position, 
which space is not utilized efficiently in the conventional steering lock device. 

Accordingly, in accordance with the steering lock device of the present aspect, the 
ignition switch does not project out into the vehicle compartment, and does not needlessly 
encroach on the space within the vehicle compartment. Further, there are no constraints on 
the design of the outer shape of the column cover due to projecting-out of the ignition 
switch. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a lateral sectional view showing the structure of main portions of a 
steering lock device relating to an embodiment of the present invention, and showing a 
state in which a lock bar is positioned at a locking position. 

Fig. 2 is a lateral sectional view showing the structure of main portions of the 
steering lock device relating to the embodiment of the present invention, and showing a 
state in which the lock bar is positioned at an unlocking position. 

Fig. 3 is a front view showing the structure of the steering lock device relating to 
the embodiment of the present invention. 

Fig. 4 is an end view showing the structure of the steering lock device relating to 



the embodiment of the present invention. 

Figs. 5A through 5C show the structure of a gear which is a structural member of 
the steering lock device relating to the embodiment of the present invention, where Fig. 5 A 
is a top view, Fig. 5B is a side view, and Fig. 5C is a bottom view. 

Fig. 6 is a front view showing the structure of a conventional steering lock device. 

Fig. 7 is a lateral sectional view showing the structure of main portions of the 
conventional steering lock device. 

DETAILED DESCRIPTION OF THE INVENTION 
The structure of a steering lock device 10 relating to an embodiment of the present 
invention is shown in front view in Fig. 3. An end view of the steering lock device 10 
relating to the embodiment of the present invention is shown in Fig. 4. 

As shown in these figures, the steering lock device 10 has a lock body 12. The lock 
body 12 has a housing portion 14 and a mounting portion 16 which are formed integrally. 
The housing portion 14 is formed of a metal such as aluminum, and is formed in the shape 
of a hollow cylinder having a floor. The mounting portion 16 is formed so as to project 
from a portion of the floor side of the housing portion 14 (i.e., the left side in Fig. 3), in a 
state of being inclined at a predetermined angle with respect to the central axis of the 
housing portion 14. 

The lock body 12 is mounted to a steering column 20 of the vehicle by mounting 
bolts (not illustrated) being screwed into mounting holes 18 formed at the mounting 
portion 16. 

In the state in which the lock body 12 is mounted to the steering column 20, a lock 
bar 22, which will be described later and which projects from the substantially central 
portion of the mounting portion 16, engages with a concave portion (not illustrated) of a 
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steering shaft 24 (which is not shown in Fig. 4). 

The structure of the main portions of the steering lock device 10 is shown in a 
lateral sectional view in Fig. 1. 

As shown in Fig. 1, at the vehicle front side and at the steering column 20 side of 
the lock body 12, an ignition switch 26 which is a rotary switch is fixed to the lock body 
12 by unillustrated screws. The ignition switch 26 has a connector 28 formed integrally 
therewith. Due to another connector, which is not illustrated, being connected to this 
connector 28, the ignition switch 26 is connected to an unillustrated control circuit 
provided in the vehicle via an unillustrated wire provided in the vehicle. 

A cylindrical key cylinder 30 is provided at the interior of the housing portion 14 of 
the lock body 12. Although not illustrated, the key cylinder 30 is fixed to the lock body 12 
so as to be unable to be taken-out from the exterior of the lock body 12. A key insertion 
opening 32 (see Fig. 3) is formed in a key rotor 36 of the key cylinder 30. The key rotor 36 
is rotated by a predetermined angle due to a key 34, which is inserted in from the key 
insertion opening 32, being rotated. A gear 38, which is a bevel gear, is engaged with the 
key rotor 36 of the key cylinder 30, such that the gear 38 and the key rotor 36 rotate 
integrally. 

As shown in Figs. 5A through 5C, the gear 38 is formed by a main body portion 40 
and a pivot shaft 42. Teeth 44 are formed at the distal end portion of the main body portion 
40 (the upper end portion in Fig. 5B), at a region occupying about half of the outer 
peripheral edge portion of the main body portion 40. An engaging portion 46, which 
projects from the outer periphery of the main body portion 40, is formed at the side of the 
main body portion 40 at which the teeth 44 are not formed. 

An inclined surface 48, which is inclined at a predetermined angle with respect to 
the axial direction of the gear 38, is formed at one side of the engaging portion 46 (the 
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right side in Fig. 5B). One end portion of the inclined surface 48 (the lower end portion in 
Fig. 5B) is connected to a holding surface 50 of the engaging portion 46. The portion 
where the inclined surface 48 and the holding surface 50 are connected is formed so as to 
project slightly toward the proximal end side (the lower side in Fig. 5B) of the gear 38. 

The pivot shaft 42, which is shaped as a solid cylinder, is formed so as to project 
coaxially to the main body portion 40 at the center of the distal end portion of the main 
body portion 40 of the gear 38. A convex portion 52, which projects out in the radial 
direction of the pivot shaft 42, is formed at the distal end of the pivot shaft 42. As shown in 
Fig. 1, the gear 38 is rotatably supported at the lock body 12 due to the pivot shaft 42 being 
inserted through a through hole 54 formed in the floor wall of the housing portion 14 of the 
lock body 12, and the convex portion 52 engaging with the edge of the through hole 54. 

As shown in Fig. 1, teeth 56 of a gear 54, which also is a bevel gear, mesh with the 
teeth 44 of the gear 38 at the ignition switch 26 sides thereof. The gear 54 is disposed such 
that the central axis thereof is orthogonal to the central axis of the gear 38. A shaft 57, 
which switches a contact of the ignition switch 26, is fit into the center of the gear 54. Due 
to the gear 54 being rotated due to the rotation of the gear 38, the shaft 57 of the ignition 
switch 26 is rotated, and the contact of the ignition switch 26 is switched. 

At the vehicle rear side of the gear 38, a slider 58, which is formed of metal and 
substantially in the form of an L-shaped block, contacts the inclined surface 48 of the 
engaging portion 46 of the gear 38. The lock bar 22 is disposed at the vehicle rear side of 
this slider 58. The lock bar 22 is formed in the shape of a rod whose cross-section is 
substantially rectangular. A projecting portion 64 of the slider 58 engages with a groove 62 
which is formed in the longitudinal direction intermediate portion of the lock bar 22. 

A circular hole 66 is formed in the proximal end portion of the lock bar 22 (the 
right side end portion in Fig. 1). A coil spring 68 is disposed between the circular hole 66 
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and an inner wall of the lock body 12. The lock bar 22 is always urged toward the steering 
shaft 24 side. 

The distal end portion of the lock bar 22 (the left side end portion in Fig. 1) is 
formed so as to be inclined at a predetermined angle with respect to a central axis X of the 
lock bar 22. This distal end portion engages with the unillustrated concave portion of the 
steering shaft 24. 

The lock bar 22 is held at the lock body 12 so as to be movable along the inner wall 
of the lock body 12 between a locking position (the state shown in Fig. 1) at which the lock 
bar 22 locks the steering shaft 24, and an unlocking position (the state shown in Fig. 2) at 
which the lock bar 22 releases the locking of the steering shaft 24. 

Here, as shown in Fig. 1, in the state in which the lock body 12 is mounted to the 
steering column 20, the lock bar 22 is offset along the longitudinal direction of the vehicle, 
parallel to the key cylinder 30 (the central axis X of the lock bar 22 and a central axis Y of 
the key cylinder 30 are parallel), and is disposed adjacent to the key cylinder 30 along the 
central axis Y of the key cylinder 30. Further, the proximal end of the lock bar 22 and the 
rear end of the key cylinder 30 (the left side end portion in Fig. 1) are disposed so as to 
overlap one another. 

The ignition switch 26 is disposed at the side of the key cylinder 30, which side is 
opposite the lock bar 22 along the longitudinal direction of the vehicle, (i.e., the ignition 
switch 26 is disposed at the vehicle front side of the key cylinder 30). 

Next, operation of the present embodiment will be described. 

In the steering lock device 10 having the above-described structure, in the state in 
which the lock bar 22 is engaged with the steering shaft 24 (i.e., in the state shown in Fig. 
1), the key rotor 36 of the key cylinder 30 is positioned at the "LOCK" position. Then, 
when the key 34 is inserted into the key insertion opening 32 of the key rotor 36 and 
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rotates the key rotor 36 to an operation position (the "ACC", "ON" or "START" position), 
the shaft 57 of the ignition switch 26 is rotated via the gear 54 by the gear 38 which rotates 
integrally with the key rotor 36. 

At this time, due to the rotation of the gear 38, the slider 58, which contacts the 
inclined surface 48 of the engaging portion 46 of the gear 38, slides along the inclined 
surface 48 and is moved to the side opposite the steering shaft 24 (i.e., is moved toward the 
right in Fig. 1). Therefore, the lock bar 22, with whose groove 62 the projecting portion 64 
of the slider 58 is engaged, is moved toward the side opposite the steering shaft 24 against 
the urging force of the coil spring 68. Then, as shown in Fig. 2, when the slider 58 reaches 
the holding surface 50 of the engaging portion 46 of the gear 38, the locking of the steering 
shaft 24 by the lock bar 22 is completely released, and the lock bar 22 is held at the lock 
releasing position by the slider 58. 

Note that, at the engaging portion 46 of the gear 38, the portion where the inclined 
surface 48 and the holding surface 50 are connected projects toward the proximal end side 
of the gear 38 (see Fig. 5B). Therefore, the slider 58 which is held at the holding surface 50 
can be prevented from moving toward the inclined surface 48 side at times when such 
movement is unnecessary. In this way, the lock bar 22 can be prevented from projecting 
toward the steering shaft 24 side at times when such projection is unnecessary. 

On the other hand, in the state in which the lock bar 22 has been moved to the lock 
releasing position (the state shown in Fig. 2), when the key 34 which is inserted in the key 
insertion opening 32 of the key rotor 36 is rotated to the "LOCK" position, the gear 38 
rotates integrally with the key rotor 36, and the slider 58 moves from the holding surface 
50 of the engaging portion 46 of the gear 38 to the inclined surface 48 of the engaging 
portion 46. Therefore, the lock bar 22 moves, together with the slider 58, toward the 
steering shaft 24 side due to the urging force of the coil spring 68. In this way, the lock bar 
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22 engages with the unillustrated concave portion of the steering shaft 24, and the steering 
shaft 24 is locked. 

In a conventional steering lock device 100 shown in Figs. 6 and 7, a key cylinder 
104, a gear 106, and a lock bar 108 are disposed coaxially within a hollow-cylindrical lock 
body 102. Therefore, an amount of projection B of the steering lock device 100 from the 
steering column 20 (i.e., the rectilinear distance from the outer peripheral surface of the 
steering column 24 to the center of a key insertion opening 114 formed in a key rotor 110) 
is large (e.g., about 90 mm), and there is the problem that there are many constraints on the 
design of the outer shape of the column cover which covers the periphery of the steering 
column 20. 

In contrast, in the steering lock device 10 relating to the present embodiment, as 
shown in Fig. 1 or Fig. 2, the lock bar 22 is offset along the longitudinal direction of the 
vehicle, parallel to the key cylinder 30 (the central axis X of the lock bar 22 and the central 
axis Y of the key cylinder 30 are parallel), and is disposed adjacent to the key cylinder 30 
along the central axis Y of the key cylinder 30. Further, the proximal end of the lock bar 22 
and the rear end of the key cylinder 30 are disposed so as to overlap one another. 

Accordingly, in the present steering lock device 10, an amount of projection A from 
the steering column 20 (i.e., the rectilinear distance from the outer peripheral surface of the 
steering column 24 to the center of the key insertion opening 32 of the key rotor 36) can be 
kept small (e.g., about 70 mm in the present embodiment). The degrees of freedom in 
designing the outer shape of the column cover are thereby increased. 

In this way, in the steering lock device 10 having the above-described structure, by 
keeping the amount of projection A from the steering column 20 small, the degrees of 
freedom in designing the outer shape of the column cover are increased. 

Further, in the present steering lock device 10, the space, which is in the vicinity of 



the position where the steering lock device 10 is mounted to the steering column 24 and 
which cannot be effectively utilized in the conventional steering lock device 100, can be 
utilized effectively without waste. In this way, the structural members of the steering lock 
device 10 do not project out into the space within the vehicle compartment and do not 
needlessly encroach on the space within the vehicle compartment, and the degrees of 
freedom in arranging the respective structural members can be increased. 

Further, the gear 38 is directly supported at the lock body 12 by the pivot shaft 42 
which is inserted through the through hole 54 of the lock body 12. It is thereby possible to 
do away with a holder 116 which is a member for supporting the gear 106 and the lock bar 
108 at the lock body 102 in the conventional steering lock device 100. In this way, the 
number of parts can be reduced, and costs can be lowered. 

As shown in Fig. 6, in the conventional steering lock device 100, an ignition switch 
118 is disposed at the vehicle lower side or the like of the key cylinder 104. Therefore, 
constraints on the design of the outer shape of the column cover arise due to the projecting- 
out of the ignition switch 118. 

In contrast, in the present steering lock device 10, the ignition switch 26 is disposed 
at the vehicle front side of the key cylinder 30. The ignition switch 26, the key cylinder 30 
and the lock bar 22 are disposed efficiently along the longitudinal direction of the vehicle. 

Accordingly, in the present steering lock device 10, the ignition switch 26, which is 
fixed to the lock body 12, does not project into the vehicle compartment, and does not 
unnecessarily encroach on the space within the vehicle compartment. Further, there are no 
constraints on the design of the outer shape of the column cover due to projec ting-out of 
the ignition switch 26. 

As described above, in accordance with the steering lock device of the present 
invention, the degrees of freedom in designing the outer shape of the column cover can be 
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increased by keeping the amount by which the steering lock device projects from the 
steering column small. 
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